growth on collagen substrates containing viable human fibroblast but stimulated it on collagen substrates containing lysed fibroblast [12] . However, in these previous experiments, epithelial cell or skin was cultured in medium containing serum, hypothalamic extract, or various growth factors, and the effect of retinoid on proliferation of epithelial cells might have differed according to the composition of the medium. So a simpler system such as our system is required to study the effect of retinoid on the proliferation of epithelial cells. In mucous epithelium such as gastrointestinal epithelium, cell proliferation is very active [13, 14] . EGF stimulates the proliferation of cells of ectodermal [15, 16] , endodermal [17] , and mesenchymal [18] origin. EGF not only stimulates cell proliferation but also inhibits cell differentiation [19] . Hence, we studied the effect of EGF on epithelial DNA synthesis of skin which was induced to differentiation toward keratinization by hydrocortisone [19] or mucous metaplasia by retinol [3, 5, 9] .
Materials and Methods

Skin culture
Skin explants from the tarsometatarsal region of 13-day-old chick embryos were cultured for one day in a chemically defined medium, BGJb [8] , containing 5% delipidized FCS with or without hydrocortisone hemisuccinate (20nM, Upjohn, Tokyo) and/or retinol (20 p,M, Sigma). The explants were then cultured in BGJb for 6 days in the absence or presence of mouse epidermal growth factor (EGF, 10ng/ml, Toyobo) by the Millipore filter-roller-tube method [3] . Serum was delipidized by treatment with an acetone: alcohol mixture [20] . This treatment completely removed glucocorticoid and retinoids, which are soluble in nonpolar organic solvents, together with most lipids. The medium was renewed every other day. Before transfer from medium containing serum, hydrocortisone and/or retinol to BGJb, the skin was washed twice with 1ml of BGJb. As Lascorbate is very unstable, a stable and active derivative of L-ascorbate, the magnesium salt of L-ascorbic acid 2-phosphate n-hydrate (0.1mM, water content 20-29%, Wako Pure Chemical Industries) was added to the BGJb. BGJb for 0-5 days.
[125I]EGF-binding to the epidermis of retinol-pretreated skin was found to be in 180% that of control skin on day 1, but not on day 0 or day 5 of the culture (Fig . 6) . [27, 28] , the time when the plasma glucocorticoid level in the embryo increases [29] and when EGF-like activity in whole embryos is undetectable [30] . From Day 18, highly cornified layers are formed over the intermediate cells of the epidermis [27, 28] and EGF-like activity increases again [30] . EGF inhibited epidermal keratinization and DNA synthesis [19] and changed a glucocorticoid-binding activity of the epidermal cytosol [19, 31] in cultured chick embryonic tarsometatarsal skin. These findings suggest that EGF at a physiological concentration inhibits epidermal keratinization and proliferation of chick embryo in the course of development. Retinol and hydrocortisone might play an important role in regulating cell proliferation through some effect on EGF receptors in epithelial cells. Further studies are in progress to clarify this point.
